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2， 通过基因及蛋白质序列比对，在水稻基因库中我们选取了三个与 TAA1 有较
高同源性的基因： os01g0717400 （ OS-1 ）， os01g0717700 （ OS-2 ），
os05g0169300（OS-3）；利用 RT-PCR 及 PCR 技术克隆到这三个基因的
cDNA 编码区片段。 
3， 将克隆得到的 OS-1、 OS-2、 OS-3 cDNA 编码区片段分别连入原核表达载
体 pMBP-c，并表达于大肠杆菌 BL21 中，体外纯化得到融合蛋白。体外酶
活检测发现，OS-3 具有色氨酸转氨酶活性，其 适 PH 值为 8.5， 适反应
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4， 将克隆得到的 OS-1、 OS-2、 OS-3 的 cDNA 编码区片段分别连入植物过




综上述，本实验发现 OS-3 可能是 TAA1 在水稻体中的具相同功能的同源基
因； OS-3 是否参与水稻中生长素的合成及避荫反应正在进一步的探索当中。 
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Abstract 
Shade-avoidance response refers to a plastic adaptation response when 
shade-avoiding plants are shaded.  Under the shade, those plants will rapidly initiate 
a set of physiological changes such as elongation of vertical stem and petioles to make 
them more available to sunlight, which are collectively referred to as shade avoidance 
syndrome. For model organism, Arabidopsis thaliana, shade would induce rapid 
growth of hypocotyls  and petiole of seedlings, decrease of Leaf surface area and 
chlorophyll and changes of blade angle. The main output of the shade avoidance 
response is re-allocation of energy resources towards elongation growth.  
Rice is an important grain crop. Shade-avoidance response will result in reduction 
in yield of crops that display shade avoidance syndrome when planted at high density. 
So study on molecular mechanisms of shade-avoidance response in rice can offer us 
important molecular basis on transformation of plant type. 
TAA1（Tryptophan aminotransferase of arabidopsis 1）is a key enzyme of 
tryptophan-dependent auxin biosynthesis of arabidopsis thaliana. It is also involved in 
regulating the shade-avoidance response. Low ratio of red and far-red light (R/FR) 
which simulates shade, can induce the reaction quickly that TAA1 catalyzes 
tryptophan （Trp）and pyruvic acid（PA） to generate Indole pyruvate（IPA）, then 
cause the rapid synthesis of auxin which accelerates the elongation of hypocotyls. To 
identify rice homologous genes of TAA1 that may be involve in auxin biosynthesis 
and shade-avoidance response, we conducted following studies. 
1. We detected leaf sheath of nipponbare seedlings elongated significantly under 
mock shade, compared with under the mock light. It verified the existence of rice 
shade avoidance response. 
2. By gene and protein sequences comparison, we chose to focus on three genes with 
high homology to TAA1: os01g0717400（OS-1），os01g0717700（OS-2），
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3. The cloned OS-1、 OS-2、 OS-3 coding region were inserted into the prokaryotic 
expression vector pMBP-c, expressed in E. coli BL21 strain and the recombinant 
proteins were purified . In vitro enzyme activity assay indicates that OS-3 has 
tryptophan aminotransferase activity, with an optimal PH of 8.5, an optimal 
temperature of 55 ℃ and the aminotransferase activity of Trp, Phe, Ala, Tyr, His, 
Leu, Met, Cys. 
4. The cloned OS-1, OS-2 and OS-3 coding region were also subcloned into plant 
overexpression vector pCHF3-YFP, and transformed to TAA1 mutant of 
Arabidopsis, sav3-1.OS-1-YFP, OS-2-YFP and OS-3-YFP were all expressed. 
After phenotypic analysis, we found OS-3-YFP transgenic plants have elongated 
hypocotyls in both continuous white light and shade, which suggests that OS-3 
may have similar function to TAA1. 
Collectively, we think OS-3 may be a functional TAA1 homologous in rice. 
However, whether OS-3 is engaged in auxin biosynthesis and shade-avoidance 
response modulation of rice needs further exploration. 
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